SUMMARY A new soft material (poly-HEMA) has been implanted into a number of rabbit eyes in order to evaluate its use in lens implantation following cataract surgery. No reaction to the implant was seen on light microscopy of the sectioned enucleated eyes.
It is now a little over 30 years since Ridley' started his pioneering work on the use of acrylic for replacing the lens removed at cataract surgery. Since that time many different types of lens have been manufactured with appendages of metal, nylon, prolene, etc., and these have been implanted into many hundreds of thousands of patients. The results have improved with advances in surgical technique and lens design, but few attempts have been made to try other substances2 6 for the optical part of the implant. Although polymethylmethacrylate is basically inert in the eye, it is a hard substance which requires some form of loop or iris stitch or contact by a foot or feet to the inside of the globe to maintain stability. It is this hardness which has led to a number of complications of intraocular lens implantation, namely, corneal decompensation due to loss of endothelial cells from lens touch whether at surgery or later, iris erosion leading to atrophy, secondary glaucoma, and intermittent hyphaema. These have all been widely reported.
With this in mind and remembering the criteria for an ideal implant material suggested by Seales,7 we looked for a new plastic to try. It needs to be (1) chemically inert; (2) not physically modified by contact with tissues; (3) acceptable to the body, with no inflammation or foreign body reaction; (4) noncarcinogenic; (5) nonallergenic; (6) capable of fabrication to a desired form; -(7) capable of resisting mechanical strains; and (8) readily sterilisable. Polymethylmethacrylate fills many of these criteria, but ideally a material which more closely resembles the consistency of the natural lens should be sought. 
Materials and methods
It was decided to use rabbits as the experimental animal recipient for the poly-HEMA lenses, because, although not ideal in terms of anaesthesia and the behaviour of the eye under surgical conditions, they were cheap and readily available. Also the effects of the material as a foreign body within the eye should be able to be demonstrated histologically with no great difficulty.
Two albino, 3 lop-eared, and 6 Dutch rabbits were used, the last type being most satisfactory to anaesthetise and also in the reaction of the eye to surgical injury. All The enucleated specimens were all examined histologically. They all showed a reaction to the surgical trauma and there was no difference between the control eye and other eyes in this respect. In all cases where a lens was implanted no reaction in the adjacent tissues, whether of a direct toxic or indirect immunological nature, was seen. These findings are detailed below and summarised in Table 2. LENS ALONE An unimplanted lens embedded directly in paraffinwax was easily sectioned and was homogeneously Rabbit 692. Vascularisation, leucocytic infiltration (slight) and scarring of the superficial cornea were present. Residual lens tissue within the incised capsule was cataractous, and fibrous synechiae between the anterior surface of the residual lens and iris margin were present also. Lens tissue was incarcerated in the pupillary margin of the iris. There was no sign of prosthetic lens material.
Rabbit 717 (control). There was an inflammatory response to retained suture material at the limbus. Residual cataractous lens material in a ring form was adherent to the ciliary processes, and there had been a peripheral iridectomy.
Rabbit 853. There was widespread vascularisation of the superficial corneal stroma, and on one side there was peripheral anterior synechia with endothelialisation and the formation of a Descemet's membrane crossing the angle and extending on to the iris. The lens showed evidence of capsular incision with removal of lens tissue, residual lens fibres were subject to vacuolation, and anteriorly there was a little subcapsular fibrosis. There was no evidence of intraocular inflammation. No prosthetic material was seen in the sections.
Rabbit 895. The cornea was vascularised towards the periphery, and at one place, where Descemet's membrane had been divided, there was retrocorneal fibrosis. The lens capsule had been incised, and remnants of the lens were enclosed within a folded capsule associated with anterior subcapsular fibrosis. There was no sign of inflammation within the eye. Prosthetic material was not seen.
Rabbit 2137. There was vascularisation of the superficial cornea associated with some scarring in the region of the limbal incision. Some cataractous remnants of the lens were present within a folded capsule. There was no uveitis. Prosthetic material was not seen.
Rabbit 1093. Towards the limbus there was an inflammatory reaction to retained suture material, but otherwise the cornea was normal. A ring cataract was present within the incised lens capsule, but there was no intraocular inflammation. Prosthetic material was not seen.
Rabbit 1093. The cornea showed some superficial scarring and vascularisation towards the periphery, and there was a ring cataract. Intraocular inflammation was not seen, and there was no sign of prosethetic material.
Since a poly-HEMA implant was inserted in each case except one, it can only be assumed it was dislodged during processing of the globes. The poly-HEMA did not appear to provoke any reaction in the adjacent tissues, whether of a direct toxic or indirect immunological nature. Corneal changes were attributable to surgical considerations rather than the nature of the implant.
Discussion
It would seem from this preliminary study that in the short term at least the material used here produces no demonstrable tissue reaction. Whether over a longer period toxic substances might leach out of the lens is not known. Nor is it known whether the lens will itself be biodegraded within the eye. This study having shown that poly-HEMA may possibly be suitable for lens implanting in terms of tissue reaction, further work is now required to test the optical properties of the lens and its ideal form. The original idea had been to produce a lens which could be rolled up and placed in the eye following a Kelman phacoemulsification cataract extraction. Further developments are taking place along these lines. As can be seen this study has satisfied all of Seales's criteria except its carcinogenic nature, which would require a much longer follow-up period for assessment.
